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[-2- 

3^m^ 27fl^ ^3*H 4«lH2l *fll3HEi# lH3*Kr 

3*1^ %n HW^» 4«1H^ ^2^o]EiS- 

tilH-o, ^3*Kr 7V^H, tflolel 

- 7H1 of- ^o!o>^ ^7>» ifi-^l «■ ^ 5£4- 3E*h HH^i ^ 
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<2> 
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^ $S.2) <yE-l5iloli sis. ^ y o Vl ^{Input and output interface 
circuit and method of integrated circuit} 

£2^ Hl^ 2efl^* 7>^1^ z}- efl^ 

<5> £5^ £4-11 ^ = « *^ 3«* 3H^3 

5L6^r £4ofl ^ t^Sl ^X\q}o\ ^B^m 3 

£7^ £4ofl #3 ^ «ffl^3 ^aH3 ufEHm 3 
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fSsjH 2 efl^ 7>X1^ t-flolEil: #^ tHo]Ei# ^ 

£SAi> olE^lol^ slS(100)^ ^^(10)5q- ^(12)5. ^3 

si^H, lio-B- cfloiei <^#^ 3^1- q-^cf. 

£lofl ufE}^ 71 4-8-4 £4. 

<3 3 tH3](lO)^ 5fliEL(110)l- cflolEi(DQ)# tf|5l*H ^3 

5L2^r 5L1^ sflELl; SJM^Ife 2eflt^r 7>*l^r tfM^ z]- efl«: 

M-bHAtt VREF^ 7l^^^# M-^NU, VIHtt 7l^^<y-(VREF)iL4 ^ 31 

^0} t-flojEi*, VIL^gr 7l§^<a-(VREF)^4 ^ eflt^ HH^* 44^4. ^, ^ 
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c # jg-^H oi^s]^ 2^m^r 7\x}*= HH^^r ^(VIH) eflit 7>xm 
£2 » ol-g-SH £lofl ufE}-\fl <y*^ <?1eHH^ 5\3_9) °m ^ #^ 

^(lO)^ 3fl = (110)« ^f-sH 7l^^i^(VREF)^ fe^ ^(VIH) efl 
^ c-floiEKDQ)7V <&7}^ 3i€# 0 *a v cJ fl°l E 1(DI)# IHS^, 

SKVREF)^ ^ ^tKVIL) c-11o]eKDQ)7> sfl^ <83 

cflolE|(DI)* t^JW. #3 ^3](12)^ #^°« v #3 ^o]eUD0)7> <?17> 

s]*! sflH.(iio)« ^^(VIH) 311^ 3HBi(DQ)» iH^Ka, ^i^ o » v « 

^ c11o1eKd0)7V olyl-sl^ ^(110)1- ^-*H ^d°« v (VIL) c-llolEKDQ) 

Hl*fl M-Bl-vH #2fl^ ^ <y#^ ^E^o]^ S>l4-^ 

^A^<>\ 3X91^. SE*h f^Hr 
^7>* 7>7^^7fl ^Cf. 
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^ ja.*^ §>u}-^ sfl = # cflolE^ wlB^r» 

A j. 7l ^t}7) £ ^3 ^3 3^ <^#^ ^B^loli SIS. 

^ k (3o]>g-o| ^^)7fl^ efl^-l: 7}^ n(n£r 2°1^ ^^)7fl^ dHEil- 

E<3} ^ t-flolE^l- 3^}<*j ^-71 k7fl<^ efl^ 7Hfe n7fl£} ^H^l* ^*Hr 

o) $ ^Efl^ 331^ 7V^lfe 27fl2] cfl°lB|* <^*H ^lHH^l" ^Mg 

3tilH5l <^ t-flo]E^ iH^Hr ^UEi, 3*1H^ #3 cflclE^l- ofl^*H 4«l2= 
o} ^HeI*- ^*Kr <a^, ^ #7l 4tilH^1 *fl23H 

Ell- °*J3*H A o v 7l 3eflt* 7}*}±t 27fl^ r-flolEi* #^*Hr #3 ^* 

«o v ^ <^^aH1 k (3°]^ 7VX|fe n(n-g- 2op 0 >^ ^) 
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7fl2l cfloj^l- mCniltf €• ^)*1H£] ^ HHEil- iH^Kr ^ , 

^o]e1 f^H mtilB^ #^ 3H^» A oM k7fl^ 7}^m n7B^ 

Ao v 7l 4s s.^ o. ^^>7i 3m ^ ^ Sl^H^ 

^ ^l^olEll- ^)*Ml f #7l 4*lH^ *UelH^» t^a^sH 3wlH^ "8 

3 t^olEll- ^«*Rr cflol^ S^ #31, ^ c -fl°l E i *^ A H1 #^ eflolEl 

1- oja^sH 4«1H^ *H23l ^lBl* ^^\JL, 4«1 ^12^1 o] Ell- <y^*H 

Aj- 7] cflolEi og^ ^.7] 3^1^ 7 >^m 27fl^ HH^7> "00"°1^ 

"0000" Si, "0M"("M"£r "0"^ "1"^ ^H^H^ "0001" Si, "MM"°1^ 

"0101" Si, "Ml"*^ "0111" Si, "MO"^ "0100" Si, "10"°lSi "1100" Si, "1M"°HS 
"1101" Si, "ll" 0 ! 1 ^. "1111" Si #7l 4*1^ ^U^H 1 ^* ^S*>^ 3 -8: 

#7l 4*1 *llclHEi7} "0000" "000" Si, "0001" ^ "001" Si, "010 
l"ol^ "010" Si, "0111" ol^ "011" Si, "0100" °M "100" Si, "1100"°lSi "101" si, 

"1101" "110" Si, "1111" ol^ "111" Si A o V 7l 3H^» ^*>^ ^ 
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<27> 



<28> 



<29> 



<30> 



<31> 



<32> 



<33> 



»oor°m -nor tl. "oio"<>m -oioi"*!. "oirom "oioo" tl. "ioo"°m -onr 
oi » 10 r«oi^ "ooir^J, "iio"°m "ooor*}, -iii m <>1^ "oooo-°l #7i 4«ih^ 

#7} 4*1^ ^HH^M "1111"°1^ "00"°J, "1101"°1^ "0M"("M"€- "0"-4 
"1"^ *M3)*1, "0101 n °l£ "WTtl, "0100"ol^ "M1"<?1, "0111" <>1^ 

"110" Si, "0011"°m "10"*!, "0001" <>m "IT*!, "0000" °m "H"^ ^ 33l«r 

ol*>, *H * 33 *13*Mi 

^ai, <a#3 °j^h^ sis.(2oo)^ si&mm^ 33.(20)3- #3 si^i 

311 o]^ 3 3(22)5. 

210-1 ~ 210-rur t-flo]Bl *|H.**. ^WW. ZLSlJl, *H 

EKDQ1 - DQn)fe k7fl^ efl«r 7>*lte 3H^°1^, k^r 3°1#<M 3^<>1*, n£ 2<>] 

£3^1 t+E^-vfl Zj-Z^ 7l^# T}-§-4 Z>^. 

013 oIe^H^ 2}3(20)fe n7fl5l sfl^(210-l - 210-n)* <Q%$ 
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fe k7flSl 7}$. n7l)Sl *M3(DQ1 - DQn)l- 3^*H m«lB3 <8 3 3H*1 

(DI1 - DIm)» #3 sl^(22)^ mtiliM #3 HHeKDOl - 

D0m)l- 2:^*H k7fl^1 eflU: 7>^1 n7flsl cfl o] (DQ1 - DQn)* 

ZLE|JL, 513*11 M^Ml SWHi S1S.(200) 

4eH, 3 7fl^ t-lHEi ^« ^ **>^ 33 «: 

7>*lfe 37fl^ ~ DQ3)7> ^#33^ <?1^H^ 

(200)^ ^ib^ %n % <a#^^, 27^ cihe] 

o. ^a^jr ^ sfl^l: 5efl« 7\?\~ 27^ 3H^(DQ1, DQ2)7> <3#3=l 

£f |- Jg-*H SJ^Sr 35llt^^# 7>^m 27flo]^-o, ciHEl!; 30^0} 

7Mfe <U3 HH^S ^*V^, 3^1^ tilH^« 7H^ #3 HM^* 

3efl4oiA o > # 7 y^ 27Hol^ cflolE^ 27flo]^ #3 

W . rflo]Ei <y # a *flJ=*^r **M <g*33*r ^lB^fe lil 

514fe £ ^ $\3,S] SJM *13*M^ 5|S.^ ^AHo} 14 

Mi^, <g#3 oiEj^ol^ 5)5L(300)^ olE^H^ 33.(300- 
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1)^ »1 §(30-1, 30-2) ^ r)=Lt\(32)S. ^=|al, <M ^B^lol^ 5}^ 

(300-2)^ ^ss)#(34-l, 24-2) ^ «fflSCl(36)S. 

£4<*H, 310-1, 310-2^r Jfl^l-* M-B^th 

514°fl W# ^3 £4- 

^3^(30-1, 30-2) AA^ ^^(310-1, 310-2)* °^3^r 3 

afl^t* tflol^l- <g^*>J7, 33] €* 7Mfe tflo]Ei<4 7l^^<a-*(VREFl ( 

VREF2)* zj-zf «1M><^ 27fl^l 2wm^ cfl ( (di 1 , 2), (di3, 4))» AA ^ 
tJ-uf. c|ScK22)fe ^#(20-1, 20-2)3.^ 4«lH^ c^o"^ (dil, 

2, 3, 4)» c]3^^H 3*1^ oi^ d]o]EKDIl - 3)1- Mtt^. ^, <8 
27fl<^ sfl ^(310-1, 310-2)* 0 ^3^ 27fl ^ 3^11* 7>*1tt cflo] 

3* «a^«H 3tilH^l <SJ^ cflol&KDIl - 3)» iHl^h 

<a^(26)^ 3«1 B^l 3MeKD01 - 3)* <&.2*3*H 27fl2] 2*1 

c-flolEKCdol, 2), (do3, 4))« AA ^^4. *^ HJ5|*(34-1, 34_ 2 ) AA-& 2 
tilH^S] cflolEKCdol, 2), (do3, 4))-& ^ °*^H 331 ^lfe 3Hb|» 
^^tj.. ^, cflolBl #§H°fl #3 3HEKD01 - 3)1- 27fl^ 3 

eflif-g- 7 >^1^ c-flolE]» 3fl^€-(310-l, 310-2)* 

HflH-M: Jf-sH 3alH^ cflolE|l ^#^*>7l nfl^ofl f>\i}<>\ ol#S^- ^ 

oi^ cflolE^ ^7> 1.5W1H7} 5]ES 2efl^* 7\ASr 3H^* °J#^Rr 
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ti)*lH t\)o]B\ oi#^ 3flH*^ T« 2/33 ^ 

£5^ 514°fl q-B)-\fl 5] 3.3} olE^loji sflH.* 

01^3^ 331 ^ 7}*lfe ^o]e^ z| z]}^ u(-B}ifl^ 3} A3, VREF1, VREF2^ 
7)^°J-# M-eI-^ji, VIH^r 7l^^i<y-(VREFl)^ ^ efl^ dHEi-I-, VIM^t 71 
^^^(VREFl)^ 7l^<y-(VREF2)A|-o]oj efl^t^ HH^*, VIL^ 7l^<y-(VREF2) 
iL4 c-flolEil- q-Bl-^rf. ^, sj|2=» fs}o] 01^33- 331 

7 ^ fe c-Ho}e^ #<£(VIH) ellt^- 7Hfe 3<£(VIM) 31 7>x]^ cflo] 

Bi, SE^ ^i^(VIL) efl^t* 7]-^^ d]olE^7> ^Cf. 

£51- °l-g-*H £4<=H1 M-Ej-^ £ og^^ oIe^H^ s] 

S.4o\) M-Bj-'a SJ^ ^^#(20-1, 20-2) AA^r 27fl^ 331*i# 7}*lfe dHE| 
(DQ1, DQ2) AAA ^^^l^lrCVREFl, VREF2) AA^ *]^\*\ 27fl^ 2tilH^ 31 
olEK(dil, di2), (di3, di4))» MM. 

5L6^ £4°ll q-H}^ tH^l; ^ i^t^ ^a]^)^ rp.^^ M-Efvfl^ ^ 

-£-3., ^§3 *H 51 (30-l)^r wl (30-11, 30-12)3 ^3 JL, ^ tH^(30-2)^ 
tilJ27H-(30-21, 30-22)5. ^^(32)^ <y^Ei"l:(Il, 12, 13, 14), AND 

7fl°lBt:(ANDl, AND2, AND3, AND4), ^ 0R7flolBl-(0Rl, 0R2)3 9X^r. 

o>HflSl £1^ £6^1 ^-e^ ^^#(30-1, 30-2)3 < y7>£)^ 31 

o]Ei(DQl, DQ2), tH^l"(30-2, 30-2) AA^-S-™^ 3HBl(dil, 

di2, di3, di4), ^ clsc1(32)S.^-Ei 3HeUDI1, DI2, DI3)^ # 
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Efll- i+EH|fe Si* °l-g-*H £6^1 M-^^fl ^i}^. 4* 

4 £4. 
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<48> 

o} tiHE-l-i-, "0"3. 4^ 7 A^r 7l^*I<£(VREF2)iL4 ^ ^l^°« v 

a] 5171(30-11)^ 7l^^<y-(VREFl)^ cflo]EKDQl)l- «l:ni€>H 3]°leUdil)» 

^$4. B]jL7] (30-11)^ "0"51 tflolEKDQl)7> ^S]^ "0"2l cfl oj &\ (di 1)* t 
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oj^sjia "1"^ cflol^(dil)*- (30-12)^ 7l^^^-(VREF2)34 cflo] 

EKDQD# «1j>L*H 3H£Kdi2)# I^t4. «1 S7l (30-12)^- "0"^ ^|<>1^(DQ1) 
7> ^sq^ "0"^ c|]olE](di2)l- "M"^ cfl°lBi(DQl)7> ^sl^ "1"^ 

C|MEl(di2)» ^S^Vul, "l"^ CflolE^(DQl)7> «3^Sl^ "1"^ tflolEl(di2)# ^3 

*V4. ZLElJL, al 5171(30-21)^ 7l§^<y-(VREF2)3l- cfl ol eKDQ2)-§- til^*}^ q]o)t] 
(DQ2)S1 ^l^ofl nj-ej- "0", "0", "l"^ 3MeKdi3)« ^S*>j1, «1 ^ 71(30-22)^ 

til 5171(30-22)^ 7l^^i^-(VREF2)2l- cfl ol eKDQ2)# ti^H c|Me1(dQ2)£) 3l>t°fl 

451- "0", "1", "l"Sl cllolE|(di4)# ^r^W. 

rcj-sl-A-1, «liL7l #(30-11, 30-12, 30-21, 30-22)^8: "00"^ eIMbKDQI, DQ2) 
7} "0000"sl e|lolEl(dil, di2, di3, di4)» ^3*>j1, "Ml"^ 

(DQ1, DQ2)7> ^sq^ "Olirsl tflolEKdil, di2, di3, di4)« t^f^. ti 1^7l 
#(30-11, 30-12, 30-21, 30-22)^ ^7} 3.1<% ^ 331 « 7>^1^ 

cfl °1 El (DQ1 , DQ2)» °J^}<*| 4*1^21 cflolEKdil, di2, di3, di4)» ^Ml^h 

ZLSlJl, c) -23(32)^ 6>efl2l ^e)^H q-Bl-^fl u>s+ ^ ^# ^r^%Hl 
213H 4tilH^l c-llolEKdil, di2, di3, di4)* t)^?;}^ 3*}^2\ HH^I 
(DI1, DI2, DI3)# fHit!:^. 

DIl = dil + dil • di2 • di3 • di4 
DI2 = di2-di4 

DI3 = di3+di2 - di4 + dil • dii 
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overlinedil^ HH^Cdil)* ^r^tb RM overlinedi2^r dHEKdi2)S S> 

*l*b RM overlinedi3^ 3|°lEKdi3)* -id^*, RM overlinedi4^ 

tfM£l(di4)-i- zR v 

c|.2cK32)Sr cHo]EKdil)7> ^-f i£^r 3HE-Kdil, di2, di3, di4)7> 

"0100"^ ^^Ml cflolEi(DIl)# itMSSKn, clHBKdi2, di4)7> 2.^- 

» r oi ^o_6\] c£^ c-flolEl(DI2)# IH^W. ^3^., dHEl(di3)7> 

c-11olEKdi2 > di4)7> "01"^1 3^ c^olE^dil, di4)7> "10"9l 

«!«<>) o^^ c 1o 1eKDI3)1- t^W. 

J£6°H^, AND7flo) JeL(ANDI)^- "OlOO"^ 3H^(dil, di2, di3, di4)* ^#*> 
JL, 0R7lHB(0Rl)Tr cllolEl(dil)7> ^-f ANDTfl o] B(AND1)^ oflo] 

t\7\ "1"*] ^^Ml "1"°] clHEKdil)!- tHi^. AND7fl °] j=L ( AND2 ) ^ 

(di2, di4)7> "1"*} "1"^ °m ^}o}^]( d i2m ^^tb^-. AND7flo]E 

(AND3)tt cflolEKdi2, di4)7f "01 M< ?! ANDTfl °1H(AND4)^ 

(dil, di4)7> "10"^1 ^#*>^-, 0R7flolH(0R2)^ c-11olE|(di3)7> "l"*] 

AND7flo]H(AND3)^ #a dH^)- "l"*] ^4", 5&^r AND7fl°]H(AND4)^ 
3H&|7} "l"<a "1"^ cflolEi(DI3)# ^3^. 

^, ^^(32)^ -^7] *W M-Ef^fl u>fif ^ o^a]-^- ^|sH 4 

wlH^ dHeUdil, di2, di3, di4)« cl^^H 3wlB^ HH&KDIl, DI2, 

DI3)1- IHSth^. 
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to^(36)^ o]^E^l;(I5, 16), NQRTlHM-CNORl, N0R2), ANDTflojes. 
(AND5, AND6, AND7) , NAND7flo] E-g-( NAli NA2 ) t ^ OMMHSCORS, 0R4)5. ^3 
31, #^ ^3J](34-1)^ PM0SH^l^(Pl)«4 NMOSB^I^bKNDS. ^3^, # 
n w]3Jl(34-2)^ PM0SS^^1^B](P2)^ NM0SH3M^£UN2)3. 

*>eflsl S2^ £7°fl M-b]-^ 3 3.^ cflolEKDOl, D02, D03), <ffl^^(3 

6)5.^ tflol^Cdol, do2, do3, do4) , ^ 3HbKDQ1, DQ2)^ #Ejj» uj- 

55 o>5flo) S2 » °l-g-*M TE. 7 ofl u^vfl -S^*>^ 

[a 2] 
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<60> 

<6i> #71 K2<*}*\, "VS. M-Ej-yfl efl^ tiH^S, "0"3- 
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cflolEl(D01, D02, D03)* «?J^*H 4ti]H^ c-flol^Cdol, do2, do3, 
do4)» t^^4. 



dol= D01 + D02 

do2 = DOl • D02 - DOl • D02 • D03 
do3 = D01 • D02+ DOl + D02+D03 
do4= D01 + D02 + D01 • D02 + D02 - D03 

<63> 

<64> tfy] *HH, ■ S= <S^-gr, +^ fee^ <3-th§- 44 M-^HflJi, 

eKKoverline)^- ^#tb M-^W. 

<65> ^^(36)^ #^ ^HbKDOI, D02)7> S.^ "0"9) ^-fofl »i"o] 

(dol)l- IH^J-Jl, #^ 3Me|(D01. D02)7> "00", "01", "lO-olJL, ^ pIM^ 
(D01, D02, D03)7l- "101"°1 o>\i ^-9-<Hl "1"^ cfl o] e^ (do2)» 1H^}JL, #^ 
BKD01, D02)7> "10"°] ^4- SE^ #^ tflolEKDOl, D02, D03)7> "000"°J 
"1"^ 3HEi(do3)» ^*>^L, #^ cflo]El(D01, D02)7f S-*f- "0"°J "10" Si 

£^ #^ dH^(D02, D03)7> "10"°] "1"^ (do4)# 

<66> 3E7°1H, N0R7flo]E( N0 Rl)^ "00"^ #a dHEKDOl, D02)# "1" 

°^ tHlo]El(dol)# «M3*>jI, NAND7flo]H(NAl)^ "00", "01", "10"°-] #^ HH^l 

34-17 



1020030023685 



(D01, D02)» 3#*K2, NAND^o)E( NA2 )^ "101"^ tlMsKDOl, D02, D03)# 

^#^4. AND7fl°lH(AND5)fe NANDTflolB(NAl)^ NAND7flo]j=(NA2)^| #^ ^ol^7> 
3.^ 73^} "1"^ cflolEKdo2)l- ^^rtf. AND7flolH(AND6)^ "10"£] #^ 

HWEKDOl, D02)» N0R>JMH(N0R2)*r "000"^ #^ cfl^EKDOl, D02, 

D03)* 0R7flolB(0R3)^ AND7fl °1H(AND6)^1 S^r N0R7fl °] — 

(N0R3)^1 #^ tfl°1^7> "1"^ cHo]EKdo3)» ^Stb^. AND7fl°l JL 

(AND7)^r "10" ^ #^ 3MEUD02, D03)» 0R?IMB(0R4)fe N0R?fl °] H 

(NORD^ #3 cIM^V AND7flo]H(AND6)^ #^ HH*H7> "1"°] 

S^r AND>IMH(AND7)^ #^ HH^7> ^ »i»o] c|HEi(do4)» 

^, £ 31i2i:-U36)fe M^Vfi t^*H 3 

«lJM M cflolEKDOl, D02, D03)» fe^sH #7] &.2*\] ^vfl ^ 4 

tilH^ tflolEKdol, do2, do3, do4)# 

1^(34-1)^ 3HEi(dol, do2)7V "11" PM0SH^^l^Bi(Pl)7> iLH. 
slJl NM0SS^^1^B1(N1)7]- "0"^ HH^CDQl)* ^sKa, 'W'ol^ PM0S 

H^^1^BKP1)7> ^rS)JL NM0SH^*1^(N1)7> £.^£H "1"^ cflo]EKDQl)l- ^ 
^}JL, "Orol^ PMOSH^^liEKPD^ NM0SB^^)^Bl(Nl)7l- SL^f- £sH "M"^ 
HH&|(DQ1)» iH^^h #^ Bl^(34-2) ^ #^ ^31(34-1)^ ^^*}r -g-*M: 

cflolEi(do3, do4)7> "11"°] £ "0"^ cflolE](DQ2)l- ) "00"°1^ "1"^ 
Ei(DQ2)#, "01" "M"^ c-flo]El(DQ2)l- 
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£ #^^1 Hi 3^ §(34-1, 34-2)£- 4H1B^ cfMEKdol, do2, do3, do4) 

♦ ^3*H ^7) 5.<fl H>fif ^ 27flS] 3«* 7}*\±= cfl °1 ^ (DQ1 , DQ2) 

27fl^ 3^1^ 7>X]^ C-flolEiS- 3*1^ <^ ^olE^ # 

«r^-JL, 3*1^ #^ dlo]E^l- ^75}<*| 27fl2l 3efl*i* 7^1^ cflolElS. 

27flS] sflj^g: ZLBlH, sfljEL^ 1.5^^ C flo]Ell- 

7>^>t^-. ttfE}^, 36711 2} ^He]* ^#3*Rr ^3 *H^Hr 
^Lofl ^Eflofl^ 367B^ T^|olE^ <y#^ Sfl^^ ^tils}^o>^ 367fl^1 ^H^* <Q 

^ a^l^. ^*HH 247fl^- c-iioiEi <g#^ ^"-i; 

^1^5l-£ 3671151 HH^» <y#3*Rr ?M 7>^*>Cf. 

^ o}xJ\v\ i3<^l q-B|-Va H>sq- ^o] 27flol^ ^Ir-g: <^£^ 27fl 

jl, 3HlH«l^ #^ HH^» <g^*H 27flol^^ 3 e^ol^o. 7 j-^i=- cl]olEl# 

zleJjl, ^HHHtt tfloiE) sfl^# -g^V&.O-M-, 

o^efli ^ ^<H-1- °J 3 *>fe ^-f^S. °1^-7>^5}c}. oi£e)li ^ 
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]£*h ^HHHxr ^jS.7> ^tt T 2 -^^, 

oiE^lol^ 2)3. ^ ^E^o]^ s|S7} *\}o]b\ <^#^ aflH.*^ -§-^-2. 

^7HH^ £ y>%J-3l*V ^AHU- ^£*H ^^^X}n> ( *fl^ 7)# 

-g-0)o] ^^Rr *>7l^ ^ ^^o]l 7l 7 fl^ -g- ^ o§ 

JL2)-] 

^ tllolEilr ^S^Rr ?M 7}^}t}. 

^7>1- «J-xl%V ^ olt^-. 2E*V, DflolE| <^#a ^ 
E) <y#^ ^1"^ ^7>^ « 0 >Xl%V ^ ^Cf. 
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k(3°l#3 ^^)7fl^ Efl^ 7>^m n(n^ 2°1^ ^^)7fl^ cflolE^l- 2:^ 
l^^J- 2] 

^1%H1 Sl^H, ^7l <y#^ ^E^jol^ 
n7 fl^ cflolEi °J#^ sflJE-l-g: ^-«1SH, 

#7] ^ ^E^o}^ ^0_S. <tm$\^ <#7) k7flS] efl^ 7>*l^r n7fl^ 

Till O] Ell- ^-71 n7ll£] Sfl^l-* ^1 #3 ^1 E ^1 

o)^ ^o_s_^-e] #^s]^ ^-71 k7Ha| efl*t-g- 7H^ n7fl^l dH&|l- #7l n7flal 
3] 
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A o V 7l ^ ^E^H^ ^^0_S ^7] k7fl^| Efl^ 7}-^ n 7fl^| 

^"71 n7fl^ t-flolE^ 3)1 = 1- ^^^31, #7l #3 ^E^H^ 

^i^L^ #^5^ ^-71 k7fl^ Z])^ 7}7]^ n7fl^ C-flojEi* ^7} n7fl^| tfl o] 
B| #^ n^-Sr #3*Rr 3* ^^-S. *Hr ^3 2^0} ol # ej o] E ^l 

4] 

c-flolEi H3°}^2\ ^^)7fl^ 31 1* 7}*1tt n(n^ 2o)^^\ ^^) 7 fl 

9\ t^o]B]^ m (nJ±tJ- 3. ^^)y]E^ oi ^ ^o]e^1- ^*Kr ; ^ 

3Mb] #^X|ofl m wlHSl c-flolE^l- #71 k7fl^ efli§-g- 7}*lfe 

n7fl^ z\]o]tlW: lH3*Kr #31 » ^wl^ji, 

5] 

^1-71 cflolEi <gsH°fl a o > 71 k7flS ] gjjig.g. ?Wb n7fl^ C-flo]E^ n7fl^ c-flo] 

El <3#3 5flH-#* **><^ °^*>J!, -8-71 Cflo]E) #^Alofl Aj- 7 1 k7 H^ 7> 

*1tt n7fl^ d]olEl» #71 n7fl^ c-flolE^ ^3=*^ ^f-*M #^Rr ^ 
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6] 

A oM <8^aH ^7] k7 flo] efl^o. n7fl ^ ^ojE^l- n7j)^ Cflo] 

E-| sflHS-g; ^^I, ^71 C-flolE^ #^Alofl Aj- 7 } k7 |)o} efl^ 7]-^ 

7] 

3efl^ 7>*1^ 27fl 3} c)H3» <^^*H 4«1S^ ^llc-llolE^l- t^*Kr ^ 

3«i e o| ^ ^]o]b\^ <aa^5}^ 4«i^^ ^2di^iEii- ih^>^ <a^Ei ; 

<#7] ^^S^-Ei 4«1H^ ^l2dlo]E^l- ^^*><^ #7l 3iH|*i-§: 7> 

2711 C-flojEil- ^tiltsRr ^* ^ ^ ^3 3 

8] 
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27fl£| ciMtH sfls-** T^laH, 

^71 ^ "g^fe 331 7>*lfe 27fl 51 cflo]Bl«- ^-71 27fl ^ 

C-flolEi SIM ^7l #^ ^j^-El #^51^ #7] 3 

efl^o. 7 y xl ^ 27B51 HHE^l- ^-71 2711 ^ cllo]Bl <g#3 sfl^l:^: 
91 

^17%M1 &°H, A o V 7l <gM olE^loli 

27fls1 t-HolEl oi^ 2)1^.1-; ^ 

2711^1 DflolBl ^^.s-o. ^a]^, 

A> 7l oga al^S °J^5l^ A o V 7l 331 7}*m 2711^1 C-HolE^l- #7l 27flSl 

cfl olEl ol^ ^-^H °^*}^, A o V 7l ^3.-^ #^£l^ ^7l 3211 

"^-g- 7>^1^ 2711^1 t-llolE^ Aj-71 27fl5l C^olEl #^ ^fl"^ -f-SH ^ 
1- ^HJilS. ^ ^3 ^S.51 <g#?1 ojE^lol^ sIS. 

10] 

*117%M1 $1°^, A oM ^3)^ 

#7] 33lt* 7}*l>r 2711^1 tllolE^ T$)o]b\% *fll7l ^^(^^ 

3f zvzv tiliiis}^ 2«1H51 cfloiEll- ^>$*Kr 31 ^ ; ^ 

^•71 331 IS -8- 27fl Si cflolE^# T}-E- tflolEil- ^-71 ^fll^l^^i 
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ov ^ ^-7] ^1271^^^54 wl^M 2*1 c-flolE^l- lH5*Rr .^112^^ *]*\^ 7- 

11] 

*flio%Ml *flr*J3 w^b . 

tiling ^litilii7l ; ^ 

#71 3efl*t-i: 27fl ^ tlMB^ ^ #7] *fl27l^*i 

tilJU^b 2)l2til:uL7l» ^l^Kr *}b ^3 SIS.51 ^ 

5f)l o] SJS. 

HJt 1 "* 12] 

*)U0lHl #71 4|2<a^ ^b 

#71 33llS# 7Mb 2711 Sl CflolEl^ Cf^ dlo]El<q- 4>7l ^171^^ 

#7l 3ellt# 7Mb 27flsi 4§ §>q-^ cflolElsq- ^-71 ^1271^^1 

<y-g- til5L5>b ^12«1 S711- ^til^b ^SLS. S>b ^3 515.^1 

SIS.. 

[^^J- 13] 

^17%H1 sa°l*1, #7l c^t-lb 

#71 4alH^l ^lc-llolE^ ^llltilB 3H^7V "V°l ^ Sb *fll, 2, 3, 4 
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BIB *WB|7> "0100" <?1 ^"71 3tilH^ ^fllBlE C-lHEiS. " 

r-S- *H)*Vb ^ilis^- sis; 

4^1^^ ^lcflo]E^ ^12B1B ^ ^14B1B cflolEl7> S-^f "1"^ 

^■71 3*1 B^l <33 tflo]E^ ^2BlB tflolElS. "1"* iWHir ^22:^- ^ 

^71 4B]BS1 ^llt-flolE^ *j|3Wl B 3M^7} "1"°] . ^2 ^14B1H tfl 
ol^7> "01" 91 ^-f , 5E^ *U ^ ^14B1B El 7> "10"*! ^-f^l #7l 3B]H^ 
oja c-flolEl^ ^13W1H CflolElS. "1"* ^*Kr ^132^ SIS.* ^l^Hr 3* ^ 

14] 

^"71 3*1^ #3 31 *U £ ^!2tilH tflolE^7V 5L^ »0"S! A o V 

7l 4B|H^ ^HH^f 1 ^llwlH cHo]E^ "1"^ ^*Hr *fl42:^- SIS.; 

<#7l 3*1^ #^ afli * ^12B1H t)l 0 1^7> "00", "01", 

"10"olJL, *fll, *1)2, ^ ^13B1H 3HEi7> "101"°1 o}\d ^^Ml ^"71 4«1H^ *fl2 
^fl2BlH tlM^S. "1"# t^^m ^152:^- S)S; 
^-71 3*1 H^l #3 HHe^ ^11 ^ ^2*1 B ^He^} " 10"^] ^ S^r 
1, *fl2, ^ ^3*1 B. "000 M< ?1 ^<Hl #7l 4«1H^ ^HH^ ^Hl3«l B. 

cIM^s. "1"* iHSSRr ^162^ slS; ^ 

#71 3«1B^ #3 cflolE-l^ ^ ^12B1B 3lolEl7l- "00"^1 "10"*] 
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, 5E^r *fl2 % *l|3«l B. tflolE^7> "10"^] ^°fl #7l 4^1 2fl2tiHE^ *fl4 

^114%H1 5£°1*l, #7l M 

-S-^-SH ^llNMOSH^l^* ^tiltb *fll#^ *\*\2)r, 

^12PM0SH^^1^^; ^ 

*fl2NM0SH 31*1^1- *fl2#^ ^-wl^ji, 

^7} ^11^* ^7} 3^2) 7}^}^ 27fl^| tflolE^ <5>u|-^ tflo]E^ 

1- IH^I-Jl, A oM ^12^* fsH a o v 7 i 33)^ 7]-^^ 27fl^ cflolE^ cf^ s> 

I^^J- 16] 

ti]o|Ei 331^ 7}*]^ 27fl^| 31°]^ -I" <^<5H 4«lH^ *flldH 

Ell- y^A «H^>^, 
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^ tflolEi #^ Ulster 3* ^HS-O-S- ^ ^3 ^e^H 

171 

21116-M sa^-H, A o V 7l <^#3 ^e^H^ * 0 vw^ 
c-flolE-l <a^Alofl # 7 ] 3 efl^ 27flSl c-flolEil- 27fl5l 4| ol Ei 

sfl^l-^ <^^, #^AH| #7l 3311^: 7}*lfe 2711^1 c-flolEi^ 

#7l 2711^1 tiHE-1 <^#^ = ^ ^>a} ^H^S S}^ ^3 Si 

[^T 1 * 18] 

*H 16*41 <?lEl5)lol^ 

eIMeJ «g^AH # 7 l 3ellt# 27fl^1 c-flolEll- 27fl^| cflolEj <a ^ jifl 

= ^g-*H ^ 3 JL , 31 o] E| # ^ Al ofl Aj- 7l 3e1 | ^ 7].^ ^ 2 7ll °\ n 2 
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[$T** 19] 

#7] 3efl»t# 7>^1^ 27fl^ cflol^ 7 > "00"^^ "0000" Si, "0M"("M"£r "0"^ 
»1"£| iSflt^l cflo]El)o1^ -0001" "MM" °1 ^ "0101" «£, "Ml-ol^ "0111" 91, 

» M0 "ol^ "0100" <?], "10"ol^ "1100"°], "lM"^^ "1101" Si, "1111" 91 

71 4^1^^ ^lcllolE^l- iH^Rr 3?* <^#^ oiE)^ 

20] 

all 19**1] &<H*1, -*7l elH£l #31^ 

^-71 4ulH-^l afllclME^} "OOOO" 0 ] 1 ^ "000" Si, "0001 ,,C) 1^ "001"Sl, "010 
1 »ojtt| "010"Sl, "0111"°lSi "011"Sl, "OlOO"^ 1 ^ "100"Sl, "llOO"^ 1 ^ "101"°], 
"1101"ol^ "110" 91, "1111" "111" Si #7] 9m cflo]E]l- 1H^}^ ^ 
-2.5. <5>^ ^ olEj^lo]^ a o >^. 

21] 

#7l 3*1^ #^ cflo]Bl7> "000" "1111" Si, "001"°lSi "1101" Si, "010" 
"0101" Si, "011" ©1^ "0100" 91, "100"°lSi "0111"°], "101"°] ^ "0011" 91, 
"110"o|tt| »0001"Sl , "lll"o]Si "0000"Sl <#7] 4«1H^1 *H23He|# ^s}^ ^ 
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[3^*J- 22] 

^121%H1 S^i, A oM cfl°|Ei #3 #31^- 

#7l 4*1H^ ^12^o1e^7> "1111" "00"^1, "llOl"^ "0M"("M"£r "0"3\- 
^£ efl^ ^HeD^I, "0101"ol 1 S "M"9l, "OlOO"^ "Ml"^, "0111"^1^ 
"M0"°1, "0011" °M "10" 91, "0001" ol^ "1M"91, "0000" "11"<?1 A oM 331 
7}x]±r 27fl 51 c-flojEil- 1H3<5}^ ^-g- ^i^S ^ ^3 *1b)*H 
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[JE 3] 
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15L 5] 

VIH — 
VREF1 — 

VIM — 
VREF2 — 

VIL — 

15L 6] 
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13 
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